
Ga Volume = I cross-sectional area
24.. 11

· Volume of solids of revolution by disks & washers
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Slicing Method
O Examine the solid and determine the shape of

cross-sections (with respect to some coordinate axis,
probably) .

E

② Determine a formula for ↓
area of cross-section

Y

X
③ Integrate the arra formula X

over the appropriate interval to
get volume .



E Let's find the volume of a circular come with
base radius r

, height hi ↳Alz) = nv(z)- but

what is riz) ?

it By
similar triangles, = E

=> r(z) = E(h -z) = r-z
h

Thus Al) = n)r-Fz) and V=ACzIdE =Jn(r-d
& ↳

bounds describe smallesta largest du = -[dz
z-values when we slice then shape



=
u(h) => dz=- de

So by substitution .

V = indu

= u(0)

=-
=

V=h

=g.
Consider cylinders C = (( , y ,z)/y +E = R)

? = ((x , y ,z)/x +E Ry .

What is the volume of C
, 1C = [ (X ,y ,

2) in both C
,
and <]



Z

even:
P -

& Along which axis should we slice?

A Perpendicular to z-axis so that slices are squares
!

side length at height z is ) so A(z) = 4 (R2-z



Thus v = /R (R-zMdE = GRRdz-ylunde

=
V=

(non ! )



Elem Find the volume of the solid with base the disk of
radius 1 in the xy-plane ,

cross-sections perpendicular to
x-axis equilateral triangles

From above :

·in·
b(x)

X

b(x)(x)b(x) +(x) = = bh
X

i(x
,
- )

b(x) = b(x) - b(x)
b(x) =2

= b(x)= (l-x2)



Sids of revolution
v =) (1 -x)dx =..

Take a region in
the plane and rotate it about

the x-axis :

·
V = / f(xdx ,

"disk method"



Y

Eg : H

-
-g(x)~Ex

V =C (f(x)-g(x))dx

"washer method" a) )
= (R - r2)



Eg. Find the volume of a solid of revolution formed by
revolving the region bounded by

the graphs
y =v and

y
= - over the interval (1 .3) around

the X-axis
.

X
v = j , + (k - (x))da = +) "x - x 7 dx



= + ([x- )) = + (zx + z))
= n(q + - - (z + 1))
= +(3 + 5)

V=

Prem Use the disk method to compute the volume
of a ball of radius r.


